Protein synthesis in rat brain in hypoxia, anoxia and hypoglycemia.
The effect of cerebral hypoxia on protein synthesis was investigated by exposing rats to 5% O2, and examining polypeptide synthesis and size distribution profiles of ribosomes. The findings were compared with the results from cerebral anoxia (decapitation) and hypoglycemia. In cerebral hypoxia there was suppression of polypeptide synthesis, though to a lesser extent than in cerebral anoxia, while no effect was detected in hypoglycemia. Among 4 different ribosomal fractions used for polypeptide synthesis, the microsome was the most sensitive for hypoxia and anoxia, and the polyribosome after short centrifugation was the least sensitive. The size distribution profiles of 3 different ribosomes revealed an increase in the size of the monomere-dimer complex and a decrease of the polysome peak both in cerebral hypoxia and anoxia. Comparison of the energy state and the extent of lactic acidosis in cerebral hypoxia, anoxia and hypoglycemia available in the literature and the functional and structural state of polyribosomes in the present investigation suggests that intracellular acidosis may be the main cause of the suppression of polypeptide synthesis and disaggregation of polyribosomes in hypoxia, and the depletion of energy reserve may be the main cause in anoxia-ischemia.